Diabetes related morbidity and mortality are becoming more prevalent in India. [2] Medication adherence in diabetic patients significantly varies from 36% to 93%. [3] Treatment effectiveness decreases with non-adherence to prescribed medications thereby, increasing healthcare costs of diabetes. [4] [5] [6] [7] [8] Globally, full compliance to the treatment for chronic illness is 50%, and this is far less in case of developing countries like India. [9] With every 10% increase in medication adherence there is a decrease in HbA1c by 0.16 %. [5] Elderly patients are more likely to be non-compliant and so educational programs on diabetes self management should be conducted for which there is a growing need for more research in this area. [7] To the best of our knowledge, there is a scarcity of literature appraising medication adherence and determinants of non-adherence among type 2 diabetes patients in India. Thus, the need of this study is to assess medication adherence of diabetes patients in south Indian hospital.
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A cross-sectional observation study was conducted including both inpatients and outpatients for a period of 6 months (February-July 2012), in diabetic clinic at a superspeciality hospital. Diabetic patients of both sex and age above 18 years were included in the study. The study was approved by the hospital committee prior to the study initiation. The structured medication adherence questionnaires (MAQ) was framed and validated by committee of experts of healthcare providers such as two physicians who are experts in the field of diabetology and three pharmacists who are experienced in diabetes pharmacotherapy. The structured MAQ was designed in English and translated into Telugu language, and was administered to the patients. Patients were asked to answer the questionnaire in point of view of their previous medication usage pattern. The MAQ mainly consists of socio-demographics such as age, gender, height, weight, education, occupation, smoking habit, medical and social history, determinants of non-adherence with drug therapy like pattern of drug use, reason for missed dose, factors for non-adherence, type of daily medication remainder, knowledge of complications due to poor glycemic control, regular home blood glucose measurement, knowledge of optimal blood glucose target, and identification of medications. The collected data was entered into Microsoft© Excel to a Microsoft Excel worksheet to obtain the result, which was expressed as number and percentage.
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Sociodemographic details of the patients
During the study period, a total of 140 patients were enrolled. Out of 140 patients, most of them were females (n = 79, 56.57%), than males (n = 61, 43.57%). Among them (n = 49, 35%) patients were in the age group greater than or equal to 61 years, followed by (n = 42, 30%) patients between 51-60 years and others. In the present study, (n = 77, 55%) patients were illiterates, duration of diabetic history was in the range of one to five years (n = 69, 49.28%), and hypertension (n = 100, 71.42%) were the most common co-morbid conditions. The detailed summary of sociodemographic details of the patients presented in Table 1 .
Medication adherence rate and determinants of non-adherence
In the present study of 140 patients, 69.28% are aware of optimal blood glucose levels, but only 7% of patients regularly check their blood sugars at home. When questioned regarding medication identification, 47.14% of patients identify their medications with brand or generic names, 38.57% identify with color, shape and size, while 14.28% with medication wrapper. It was found that 47.85% patients never missed doses; 28.57% patients missed daily dose sometimes (less than 5 doses per week), whereas 23.57% of patients frequently missed daily doses (more than 5 doses per week). It was found that 47.85% patients were adherent to medications. The main factors for non-adherence were lack of finance (n = 43, 55.84%), forgetfulness (n = 36, 46.75%), being busy (n = 34, 44.15%), medicines inaccessibility (n = 15, 19.48%) and others. The detailed summary of determinants of non-adherence is presented in Table 2 .
D
In the present study, the overall medication adherence rate was found to be 47.85%, which was less than the study conducted by Wabe et al., and Grant et al. [10, 11] About 30.71% patients have no knowledge about optimal blood glucose levels; 95% patients were not aware of Self Monitoring of Blood Glucose (SMBG) at home. Thirtyfive percent of patients were from age group greater than or equal to 61 years; 46.75% patients had difficulty in remembering time of dosing, and this could be due to forgetfulness, which is most common in this age group. As most of the patients belong to a rural community (62.85%), the percentage of illiterate patients were found to be more (55%), and 33% of patients had a problem in accessing medicines. The average cost per diabetic patient with and without complications in a south Indian hospital during their hospital stay is 16,956 INR (314.15 USD) and 1622 INR (29.91USD), respectively. [2] The lack of finance, which is evident from their monthly income falling between 2000 to 5000 INR, could be the reason for non-adherence to medications in 55.84% patients, whereas the results of a study conducted by Santhosh et al. shows that almost same percent of patients are in the same age group and percentage of illiterate patients were low. [12] Hypertension (71.42%) and dyslipidemia (31.42%) were the co-morbidities frequently present among our study population, while hypertension and obesity were the most frequent co-morbidities in studies done by Wabe et al. and Isomaa et al. [10, 13] Challenging factors like lack of finance (55.84%), forgetfulness (46.75%), being busy (44.15%), inaccessibility of medicines (19.48%), attribute to poor adherence to anti-diabetics, whereas the results of a similar kind of study conducted in Ethiopia shows that study forgetfulness (50.2%), lack of finance (37.1%), side-effect of drug (29.2 %), inaccessibility of medicines (5.6%) are influencing the medication adherence.
[10] About 52.14% of patients use Daily Medication Reminder (DMR), to remind them to take their prescribed medication; among them most of the patients (58.90%) use it as morning and meal time doses. These likely increase the chance of achieving high patient adherence with prescribed medications and subsequent optimal glycemic control.
As evident from various studies, medication adherence can be improved by dosage simplification, educating the patients on aspects of drugs, disease state and lifestyle modifications, using reminder systems like weekly pill boxes and packaged calendars, telephonic and pager reminder. [14] [15] [16] [17] Newly developed smart phone applications can improve medication adherence, but their reliability is not yet studied. [18] C This study is helpful in understanding non-adherence in diabetic patients in South Indian Hospital. Most of the patients from rural areas are not properly educated about diabetes and its debilitating long-term complications; due to which morbidity and mortality are increased as seen from other studies. The overall medication adherence rate was unsatisfactory. Most of the patients in our study do not monitor sugars at home. Diabetic patients must be aware of SMBG, as it has significant effect in achieving glycemic targets. Medical community needs health professionals to educate the patients about their disease states and compliance to prescribed medications.
